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TO: Gary Patterson, Ph.D. 
 Supervising Toxicologist 
 Medical Toxicology Branch 
 
VIA:  Keith Pfeifer, Ph.D., DABT [original signed by Keith Pfeifer]     
 Senior Toxicologist 
 Medical Toxicology Branch 
 
FROM: Lori O. Lim, Ph.D., DABT [original signed by Lori Lim] 
 Staff Toxicologist  
 (916) 324-3515 
 
DATE: July 30, 2004 
 
SUBJECT: RESPONSE TO COMMENTS FROM OFFICE OF ENVIRONMENTAL HEALTH 

AND HAZARD ASSESSMENT ON DRAFT SULFURYL FLUORIDE RISK 
CHARACTERIZATION DOCUMENT 

 
 This memorandum addresses comments from the Office of Environmental Health Hazard 
Assessment (OEHHA) on the Department’s draft Risk Characterization Document (RCD) for the 
active ingredient sulfuryl fluoride in Vikane (March 16, 2004). With respect to the toxicology 
and risk characterization, OEHHA supported the selected critical endpoints and No-Observed-
Effect Levels (NOELs) but recommended the use of an additional ten-fold uncertainty factor to 
account for toxicological data gaps and the potential additional sensitivity of infants and children 
to sulfuryl fluoride exposures. Responses to the specific comments are: 
 
Comment 1: OEHHA recommended applying an additional ten-fold uncertainty factor to 
account for lack of a developmental neurotoxicity study and potential increased sensitivity 
of infants and children to sulfuryl fluoride exposures. 
 
Response: DPR has a concern regarding potential developmental neurotoxicity in humans 
exposed to sulfuryl fluoride, which caused vacuoles in the adult brain after repeated exposures 
and in multiple species. The consequence of this vacuolation lesion in the adult is unclear. In 
majority of the studies, the presence of brain vacuoles occurred without clinical signs. Since the 
U.S. EPA waived the data requirement for a developmental neurotoxicity (Dellarco and Baetcke, 
2004), DPR will address the developmental neurotoxicity concern by including an additional ten-
fold factor in the reference concentration calculation and margins of exposure considerations in 
the revised RCD.  While DPR prefers to have experimental data to address this concern, this 
approach expedites the completion of the risk assessment for this compound. The use of this 10-
fold default factor results in uncertainty of the risk estimate, which may be an over- or under-
estimation of the actual risk. 
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DPR disagrees that there is a potential for increased sensitivity of infants and children to sulfuryl 
fluoride in terms of developmental (excluding developmental neurotoxicity) and reproductive 
effects. The developmental and reproductive toxicity studies showed decreased fetal or pup body 
weight in some studies with NOELs higher than those for maternal effects. U.S. EPA also 
concluded that a FQPA factor for infants and children sensitivity was not necessary. 
 
Comment 2: OEHHA recommended a decrease in reentry levels 
 
Response: (see Worker Health and Safety Branch response). 
 
Comment 3: OEHHA recommended including the label for Vikane in the RCD. 
 
Response: DPR disagrees with the need to include the label in the document.  Since label 
information is readily available on the Internet, it is unnecessary to include a copy in the 
document. Essentially information for the risk assessment is already presented in various 
sections of the document.  
 
Comment 4: OEHHA supported the choices of critical studies and toxicological endpoints 
used in the DPR RCD for sulfuryl fluoride. OEHHA suggested further justification for not 
assessing risks for lifetime exposures to sulfuryl fluoride. 
 
Response: DPR does not consider it appropriate to calculate the risks for lifetime exposures 
when there is no evidence of oncogenicity. As shown in the draft RCD, lifetime exposures are 
much lower than those for chronic exposures. The use of the same chronic NOEL, which is 
already based on lifetime exposure of experimental animals, will result in margins of exposures 
for lifetime exposures much higher than those for chronic exposures.  The implication is that 
there is less risk with lifetime exposure than chronic exposure.  
 
Comment 5: OEHHA suggested additional discussion on data gaps and related 
uncertainties in the risk characterization. 
 
Response: DPR will add discussion. 
 
Comment 6: OEHHA suggested discussion on possible interaction of sulfuryl fluoride and 
chloropicrin, and information regarding the range of chloropicrin concentration in Vikane. 
 
Response: DPR will add information about chloropicrin.  
 
Comment 7: OEHHA commented on the difference in rabbit breathing rates used by DPR 
and U.S. EPA and the need for justification. 
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Response: The rabbit inhalation rate (BR) used by the U.S. EPA was apparently based on 
allometric equation of inhalation rate in m3/day=0.46 Body weight0.8307 and body weight of 3 kg 
from a 1988 U.S. EPA Document (U.S. EPA, 1988). That value is no longer valid; the Agency 
currently uses mean inhalation rates of 0.55 m3/kg/day and 0.52 m3/kg/day, respectively, for 
males and female rabbits (U.S. EPA, 1994). These values are similar to the DPR default value of 
0.54 m3/kg/day. 
 
Comment 8: OEHHA suggested brief discussion the effect of sulfuryl fluoride on 
potentially sensitive subpopulations (young, elderly, and those with medical conditions, 
particularly asthma).  
 
Response: DPR will add a brief statement on the potential effects of sulfuryl fluoride to these 
subpopulations in the Risk Appraisal section. As indicated by OEHHA, there are no methods 
available to assess their potential higher sensitivity. 
 
Comment 9: OEHHA suggested evaluation of chronic and subchronic exposures to 
bystanders since it is plausible that a family could live adjacent to more than one home 
being fumigated over the course of the a year.  
 
Response: (see Worker Health and Safety Branch response on probability of this scenario).  
 
Additional Comments from Attachment- The following comments were under Exposure 
Assessment Document subtitle Bystanders in the OEHHA memorandum. DPR assumes that 
they were misplaced and is responding with revision to the proper sections of the RCD. 
 
Page 7, 3rd Paragraph: Anger et al (1986) and Calvert et al (1998) are "applicable to 
human hazard identification, and should be discussed in this section."  
 
Response: Results from the Anger and Calvert studies will be added the discussion on 
neurotoxicity as an endpoint of concern under IV.A.1.a. Hazard Identification- Neurotoxicity. 
 
Page 7, 4th Paragraph: "...this section would be improved by a short description of the 
OEHHA chronic fluoride REL." 
 
Response:  OEHHA REL for fluoride will be added to II.B.2. Regulatory Limits and 
Standards. 
 
Page 7, 5th Paragraph: "It would be less confusing if DPR would include a listing for its 
sulfuryl fluoride RfC on a mg/m3 basis.  
 
Response: Reference concentrations expressed as mg/m3 will be added to Table 16. 
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cc. Joyce Gee 
 Jay Schreider 
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TO: Joseph P. Frank, D.Sc. 
 Senior Toxicologist 
 Worker Health and Safety Branch 
 
FROM: Donna DiPaolo, Ph.D.   (original signed by D. DiPaolo) 
 Associate Toxicologist 
 916-445-4262 
 
DATE: July 27, 2004 
 
SUBJECT: RESPONSE TO COMMENTS FROM OFFICE OF ENVIRONMENTAL HEALTH 

AND HAZARD ASSESSMENT ON DRAFT SULFURYL FLUORIDE RISK 
CHARACTERIZATION DOCUMENT 

This memorandum addresses comments directed to the exposure assessment sections of the 
Sulfuryl Fluoride Risk Characterization Document (RCD; March 16, 2004) provided by the 
Office of Environmental Health and Hazard Assessment.  The comments have been considered 
and the Worker Health and Safety Branch response is provided below.  The RCD main text and 
Appendix C (Exposure Assessment) has been revised when applicable. 
 
Comment 2:  
OEHHA recommends a decrease in the reentry levels of sulfuryl fluoride from 5 ppm to 1 or 2 
ppm based on a risk concern raised in the U.S. EPA Reregistration Eligibility Decision (1993) 
and the present RCD.  In addition, OEHHA suggests that the registrant’s data in support of the 5 
ppm reentry level be discussed in more detail on Page 3 of Appendix C (exposure assessment).   
 
Response 2:   
WHS will address any need for reduction in the reentry level of sulfuryl fluoride during the 
mitigation process.  The citation and description of the registrant data in support of the 5 ppm 
reentry level has been revised accordingly.   
 
Comment 9: 
OEHHA suggested evaluation of chronic and subchronic exposures to bystanders since it is 
plausible that a family could live adjacent to more than one home being fumigated within a year. 
 
Response 9:  
WHS respectfully submits that it is unlikely an individual would live adjacent to more than one 
structural fumigation per year.  Appendix C of the RCD presents estimates for short-term, annual 
and lifetime bystander exposures.  Short-term and annual exposures assumed a bystander is 
exposed to an upper-bound level of sulfuryl fluoride.  It is not likely that an individual would be 
exposed to the upper-bound level of sulfuryl fluoride more than once during the same year.  
Lifetime bystander exposures were estimated assuming an individual may be exposed to a mean 
level of sulfuryl fluoride once a year for 57 years over a lifetime which is likely an overestimate.   
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